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A DUAL FUIMCTION HEADLIGHT FOR A MOTOR VEHICLE, WITH A 
SINGLE LIGHT SOURCE AND FIXED OPTICS 

FIELD OF THE INVENTION 

The present invention relates in general terms to motor vehicle 
5 lighting, and in particular to the additional headlights, or driving lights, 
which are often provided for the lateral enhancement of a passing or 
dipped headlight beam. These additional driving lights, which may 
also be referred to as turning lights, may at: the same time provide a 
fog penetrating or foglight function. 

10 BACKGROUND OF THE INVENTION 

There have previously been proposals for headlights which comprise a 
light source mounted in a reflector which is adapted to be tilted 
selectively between a first position and a second position. In the first 
position the light produces a beam which extends laterally a passing 
15 or dipped beam which is produced in parallel by a dedicated dipped 
beam headlight. In the second position, the headlight produces a 
beam which is suitably adapted for use in fog. 

However, for various reasons, especially selling cost and reliability, it 
is in general preferred that headlights be defined in which the 

20 reflectors occupy a fixed position (apart of course from the facility for 
adjusting the horizontal and azimuth positions of the headlight during 
fitting or in operation in order to compensate for attitude variations of 
the vehicle). It will however be understood that recourse to such a 
fixed reflector is incompatible with known proposals for headlights 

25 combining the turning beam and foglight functions. 
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In addition, in the above mentioned headlights with tilting reflectors, 
having a common cover lens, it can be a somewhat difficult matter to 
design the reflector in such a way that it will produce both a 
satisfactory turning beam and a satisfactory beam for use in fog. 

DISCUSSION OF THE INVENTION 
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An object of the present invention is to provide headlights for travel 
along both left hand and right hand bends in the road, which, firstly, 
enable a given beann to be enhanced effectively, for example 
extending a dipped beam sideways, in a given lateral direction, and 
10 which, secondly, can provide another type of beam in conformity with 
certain regulations, such as a foglight beam, and without in any way 
having to provide a movable optical component (typically the 
reflector) in the headlight, and with only one light source (typically a 
filament or discharge lamp) being provided. 



15 Acfr©j:4ip9 the invention in a first aspect, a headlight for a motor 
vehicle, corrlpw^lng a light source which cooperates with optical 
means to produce aT:>e4m which is generally spread widthwise, is 
characterised in that the optic^Saieans are adapted to create within 
the beam two distinct zones of maximurnltgtLt intensity. 

20 Various preferred features of the invention in its first aspect, which 
are however optional and not limiting, are as follows: 

- of the maximurnNjght intensity zones is adapted to be situated 
substantially on the axis^t^the road; 
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- the two zones of maximum light intensity are offset angularly from 
each other by an angle of the order of 30 to 40°; 



- the beam is defined by a generally horizontal cut-off line at the top 
of the beann; 

- the cut-off line is essentially defined by two flat sections of the 
beam profile which are at different heights above the road, one of 

5 these flat sections being situated substantially in the axis of the road 
and being at a lower level than the other said flat section; 

- the said optical means consists of a reflector which generates the 
beam directly from the light source; 

- the left-hand and right-hand portions of the reflector produce zones 
10 of maximum light intensity which are situated on the right and left 

respectively within the beam. 



According to the invention in a second aspect, the present invention 
jv3 provide^sa pair of headlights for a motor vehicle, consisting of a left- 

^ hand light arTd. a right-hand light, characterised in that a first said light 

15 produces a first oeam which is generally spread widthwise, with a 
first zone of maximum^ intensity offset in a first lateral direction 
with respect to the axis of ttje road, and a second zone of maximum 
light intensity situated close toNhe axis of the road, and in that the 
other said light produces a seconoNDeam which is generally spread 
20 widthwise, with a first zone of maxioibm light intensity offset in a 
second lateral direction opposite to the fftet lateral direction with 
respect to the axis of the road, and a second zqne of maximum light 
intensity situated close to the axis of the road. 
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Various preferred features of a pair of headlights according to this 
second aspect of the invention, which are however optional and not 
limiting, are as follows; 

- each said headlight is adapted to be lit individually in accordance 
5 with curves in the road negotiated by the vehicle, and the two 

headlights are adapted to be lit sinnultaneousiy so as to cooperate to 
produce a connnnon fog penetrating beam; 

- each said headlight has a reflector which is adapted to form its beam 
directly, and the two headlights have identical reflectors which are 

10 tilted laterally in two opposite directions; 

- each of the two said reflectors has a reflective surface which is 
symmetrical with respect to a vertical axial plane. 

Further features, objects and advantages of the present invention will 
appear more clearly on a reading of the following detailed description 
15 of some preferred embodiments of the invention, which are given by 
way of non-limiting example only and with reference to the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a diagrammatic partial plan view showing left and right 
20 hand groups of lights at the front end of a vehicle. 

Figure 2 is a diagrammatic view in horizontal axial cross section, 
showing a lamp and a reflector of a headlight in a first embodiment of 
the invention. 
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Figure 3 is a view similar to Figure 2, in which the reflector and the 
lamp are tilted to one side. 

Figure 4 is a set of isolux curves showing the appearance of the beam 
which is produced by a reflector of the type shown in Figures 2 and 
5 3. 

Figure 5 is a diagrammatic view in horizontal axial cross section, 
showing a lamp and a reflector of a headlight in a second embodiment 
of the invention. 

Figures 6 and 7 show the contours of the respective light beams 
10 produced by two headlights designed as a pair, symmetrically with 
each other, these headlights having reflectors as in Figure 5. 

Figures 8 and 9 show in greater detail the photometry of the same 
two beams as are shown in Figures 6 and 7, Figures 8 and 9 
consisting of two respective sets of isolux curves. 

15 Figure 1 0 is a diagrammatic view in horizontal axial cross section of a 
lamp and a reflector,, illustrating in greater detail one example of a 
reflector of the general kind shown in Figure 5. 

DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION 

Reference is first made to Figure 1, which indicates diagrammatically 
20 the front part of a motor vehicle which conventionally has two short- 
range (dipped beam) headlights, namely a left hand headlight PCG and 
a right hand headlight PCD. Each of these headlights is arranged to 
emit a turning (or dipped) beam of the asymmetrical normalised 
European type with a V-shaped cut-off. The light beams emitted by 



the two headlights are essentially such that they are superinnposed on 
each other at infinity. 



The vehicle also has two dual-function headlights, namely a left hand 
^ dual-functibi^Hght PVAG and a right hand dual-function light PVAD. 

^ 5 The two functibRS are those of a dipped beam, illuminating the verge 

of the road, and a fbglight beam. These dual-function headlights will 
be described in greater ofe^il later herein. There is also provision for 
a road illumination function, reir example either by a pair of specific 
headlights or driving lights not shown, or in a manner incorporated in 
10 the cruising headlights, which are accordingly equipped for example 
with double filament lamps of the H4 nornValised type or the like. 

The dual-function headlights PVAG and PVAD, as will be seen in 
greater detail later herein, have fixed reflectors, but are adapted to 
perform a dipped beam function for left hand bends, a dipped beam 

15 function for right hand bends, and a foglight function. More 
precisely, and in accordance with one feature of the invention, it is 
arranged that the headlight PVAG is lit, either on a fully on/fully off 
basis or progressively, when the vehicle takes a left hand bend, the 
headlight PVAD being lit, again either on a fully on/fully off basis or 

20 progressively, when the vehicle takes a right hand bend; and both 
lights PVAG and PVAD are lit at the same time when a foglight 
function is required. 

It will be observed here that such an approach enables the overall 
electrical consumption of the lighting system of the vehicle to be 
25 reduced. This is because, in normal operation, that is to say when 
the foglight function is not in use, only two lights are permanently lit; 



7 



while no more than one additional light is lit when the vehicle is going 
round curves. The uiseful life of the lannps is also increased. This is 
by contrast with the situation in the prior art in which two short range 
dipped beam headlights, and two turning beam headlights with 
5 movable reflectors, or else a total of four lights, are permanently 
illuminated. 

It will therefore be understood that the beams produced by these two 
headlights, which (as is shown) are fixed, must be able, when they 
are individually lit, effectively to enhance the cruising beam, or so- 

10 called main beam, on one side or the other of the beam; and they 
must also be able, when they are lit together, to satisfy the 
requirements for a fog penetrating beam, both as regards complying 
with regulations and as regards driver comfort. To this end, each of 
the two lights PVAG and PVAD is so designed as to produce a fixed 

15 beam which, firstly, is delimited by a generally horizontal top cut-off, 
and which secondly has two zones of maximum light intensity which 
are offset laterally with respect to each other. 

For example, the beam emitted by the light PVAG may have a first 
zone of concentration in the axis of the road, that is to say with a 
20 zero lateral angular offset, and a second zone of concentration which 
is offset angularly, for example by about 35 to 40^ to the left. 
Symmetrically, the beam emitted by the light PVAD has a first 
concentration zone in the axis of the road, and a second 
concentration zone which is offset to the right by about 35 to 40°. 

25 Thus, each beam, by virtue of its second concentration zone, can 
perform a satisfactory dipped beam function. At the same time, when 
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both headlights are lit, the superposition of the two beams on each 
other produces a total beann which has a horizontal cut-off and which 
has, in the axis of the road, a sufficiently high light intensity to 
constitute a good anti-fog beam, while at the same time it is of 
5 substantial width below the cut-off line. 

The beams described above may be produced either by a judicious 
combination of a reflective mirror and light-deflecting elements 
arranged on a closure lens of the headlight, or essentially by a specific 
design of the reflector. In this latter case, it can be of advantage to 

10 make use of the arrangements described in French published patent 
specifications FR 2 760 067A and FR 2 760 068A in the name of the 
Company Valeo Vision, to which reference should be made for greater 
detail. It may however be recollected here that those documents 
describe reflective surfaces which are based on different zones that 

15 are capable of individually generating portions of the beam which are 
delimited by respective cut-off lines, and on which it is possible to 
vary in a very flexible manner the widthwise distributions. 

Having regard to the fact that the concentration zone which is 
dedicated to the dipped beam function is offset by a substantial 
20 amount with respect to the optical axis of the reflector, it can be of 
advantage to design the reflector in such a way that it produces a 
first concentration zone which is offset to one side with respect to the 
axis, and a second concentration zone which is offset on the opposite 
side of the axis. 

25 Thus, Figure 2, to which reference is now made, shows a reflector 20 
which cooperates with a lamp 10 having a filament 11 and completed 
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by a mask or occulter 12 for blocking direct light, the reflective 
surface of which is so designed that its left hand portion produces a 
concentration zone at about 10° to the right, and so that its right 
hand portion produces a concentration zone at about 25 to 30° to the 
5 left. 

This being so, the lateral spreads called for during design of the 
reflector rennain within reasonable linnits, and in particular, the 
occurrence of undesirable interruptions of the reflected light either by 
the occulter 12 itself, or by areas (not shown) which are such as to 

10 extend the reflector forward, is avoided. These undesirable 
occultations are also avoided because of the use of the left hand 
portion of the reflector to give the right hand deviation of light, and its 
right hand portion to give deviation to the left. This characteristic 
also enables a reflector to be made which is either more closed 

15 around the light source than in the case in which the left and right 
hand portions of the reflector were dedicated to deviations to the left 
and right respectively, and therefore to obtaining a better recuperation 
of light flux emitted by the light source. 

It will be understood that it is then sufficient to turn the assembly 
20 consisting of the lamp and reflector through 10° to the left in order to 
obtain the required separation of the concentration zones, as is shown 
in Figure 3, to which reference is made. 

It will of course be understood that the assembly consisting of the 
lamp and reflector of the headlight PVAD is preferably designed to be 
25 symmetrical. 
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In another version of this ennbodinnent, it is possible to design a single 
reflector which can be used at will either in the light PVAG or in the 
light PVAD. More precisely, if, on the basis of the principles 
described above, a reflector is produced which generates a generally 
5 symmetrical beam of the kind shown in Figure 4, to which reference 
is now made, having a first concentration zone TCI which is offset by 
about 17.5° to the left, and a second concentration zone TC2 which 
is offset by about 17.5° to the right, this same reflector can then be 
used, tilted through about 17.5° to the leftJn the left hand light and 
10 tilted by about 17.5° to the right in the right hand light, in order to 
produce the respective left and right beams described above. 

It may be observed that an approach of this kind enables problems of 
passing round the mask 1 2 to be overcome even better, given that 
these problems do increase to the extent that the left and right 
15 deviations called for in the design of the reflector increase. 

Reference is now made to Figure 5, which shows diagrammatically 
the design of a further reflector for a headlight PVAG in accordance 
with the invention, vvhich enables a beam to be produced which is 
suitable at the same time, in the manner explained above, for the 
20 dipped beam function and the foglight function, and which has the 
advantageous feature that it is delimited at the top by two cut-off 
portions CI and C2 which are offset in height from each other. 

Here again, the arrangements disclosed in the above mentioned 
French patent specifications Nos. FR 2 760 067A and FR 2 760 068A 
25 can be used with advantage, making use of individual reflective 
zones, the reflective cut-off lines of which are judiciously offset from 
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each other in height, although such a version is in no way limiting. 
Thus, in the example shown in Figure 5, there can be arranged in the 
left hand part of the reflector three zones G1, G2 and G3 which give 
rise to portions of the beam which are delimited by a cut-off line CI 
5 which can be placed, at, for example, 2% below the horizon, which 
corresponds to current regulations; while in the right hand part of, the 
reflector there are four zones D1, D2, D3 and D4- which give rise to 
portions of the beam that are delimited by a cut-off line C2 which is 
situated at, for example, 1.5% above the other cut-off line, that is to 
10 say at 0.5% below the horizon. It is of course possible, in another 
version, to provide for progressive variations in the height of the cut- 
off line as between one zone and the other. 

Figure 6 shows the contour of the beam produced by such a reflector. 
As to Figure 7, this shows the contour of the beam produced by the 

15 reflector of the headlight PVAD, which is designed symmetrically with 
the headlight PVAG. Such a beam enables the dipped beam function 
to be improved, in that, with this function, the amount of light which 
laterally extends the dipped passing beam will be situated at a correct 
height with respect to the height of the passing beam. In the foglight 

20 function, on the other hand, the central region of the foglight beam 
will be raised above the horizon by a sufficient amount (typically 2% 
in the example under consideration) to produce satisfactory fog 
penetration. 

Beams such as those shown in Figures 6 and 7 may or may not have 
25 two concentration zones in the manner described above. In the case 
where these two concentration zones are provided, the photometry of 
the two beams may for example be as shown in Figures 8 and 9, to 
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which reference is now made. It will be noticed in these Figures that 
the concentration zone TC3 which is offset to one side and which 
contributes to the dipped beam function, is of a relatively pointed 
form, and that the same is true for the concentration zone TC4 which 
5 lies essentially on the axis of the road and which contributes to the 
foglight function. 

Reference is now made to Figure 10, which shows another 
embodiment of the design of a reflector incorporating features of the 
invention. In this reflector, one half of the latter, being a lateral half 

10 which in this example is the right hand half, is able to play a part not 
only in the formation of the zone of concentration of light in the beam 
that is offset to the left, but also to reinforce the light, with a 
substantial spread, towards the right. The purpose of this is to 
reduce even more the above mentioned problems of passing round 

15 the mask 1 2. 

Thus, in Figure 10, this right hand half 20D of the reflector comprises, 
going from the inside towards the outside, a first zone or base zone 
DO which gives a spread of light between 0° and 41 ° to the right, a 
second zone D1 which provides a spread between 9° to the left and 
20 30^ to the right, a third zone D2 which provides a spread between 
25° to the left and 0°, a fourth zone D3 which gives a relatively 
concentrated distribution between 22° and 10° to the left, and finally 
a fifth zone D4 which provides a very concentrated distribution 
between 20° and 70° to the left. 



25 It will be understood that it is the outermost zone D4 that plays the 
greatest part in creating the concentration zone offset to the left, 
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while the zone D3 enables this concentration zone to be well based in 
the rest of the beann. 

The present invention is of course in no way limited to the 
embodiments described above and shown in the drawings, but a 
5 person skilled in this particular technical field will be able to make 
numerous variations and modifications to it. In particular, all of the 
photometric characteristics indicated in the foregoing may be ensured 
either by the reflector alone, or by the reflector in cooperation with an 
appropriate lens. Finally, the various features can also be obtained in 
10 some cases with headlights of the so-called elliptical type, which are 
well known in the vehicle illumination field. 



